Objective: This study aimed to investigate the treatment options and compare patient management with the literature for patients operated on for an acute abdomen who had complications due to inflammation of the Meckel's diverticulum at our clinics.
INTRODUCTION
Meckel diverticulum (MD) is the most common congenital abnormality of the gastrointestinal system. MD is a true diverticulum containing all layers of bowel wall located in the ileum anti-mesenteric border. It results from non-closure of the omphalo-mesenteric canal, which is supposed to obliterate in the 5 th -7 th gestational weeks (1). Although first described by Fabricus Hildanus in 1598, the German anatomist Johann Friedrich Meckel defined this pathology embryological and named it in 1809 (2) . The incidence within the general population is around 2% (3) . It usually contains ileal mucosa, but there may be heterotopic gastric, pancreatic, duodenal or colonic mucosa (4) . The most common ectopic tissue is gastric mucosa and the most common complication related to this ectopic tissue is lower gastrointestinal bleeding. Most cases remain asymptomatic, presenting to the clinics when complications occur. Only 3.7-6.4% of patients with MD become symptomatic throughout their lifetime (5) . Complications of Meckel diverticuli are intestinal obstruction, bleeding, diverticulitis, umbilical fistula, diverticular perforation,and cecal volvulus. This study aimed to investigate the treatment options and compare patient management with the literature for patients operated on for an acute abdomen who had complications due to inflammation of the Meckel's diverticulum at our clinics. Original Investigation
MATERIAL AND METHODS

ABSTRACT
RESULTS
The study group consisted of 9 male (64.2%), and 5 female (35.8%) patients. The mean age was 51.3. Two patients had free air within the abdomen on plain X-ray and one patient was pre-diagnosed with acute appendicitis, these patients did not have an abdominal computerized tomography (CT). CT scans on 11 patients revealed signs of perforation in one patient, mechanical intestinal obstruction in 4, mesenteric vascular disease in 1, Meckel diverticulum in 3, cecal wall thickening due to tumor in 1, sigmoid colon wall thickening and abscess in 1 patient. Ten patients had partial small bowel resection and end-to-end anastomosis, three patients underwent diverticulum excision, and one patient underwent right hemicolectomy + ileotransversostomy (Figure 1 , 2) ( Table 1 ). The intra-operative diagnoses of MD complications were diverticulum perforation in 10 patients, mechanical intestinal obstruction due to diverticulum in one and diverticulum invagination in 3 patients (Table 1 ). In the postoperative period, oral intake was not allowed and the patients were given intravenous hydration, naso-gastric tube decompression and fluid-electrolyte replacement therapy. The pathology evaluations were reported as "mucosal congestion, edema, hemorrhage and ischemic changes in patients with diverticulum". The histopathologic mean diverticular size was 4,6 cm (2-11 cm). Histopathologic ectopic tissue revealed two gastric mucosa, 1 pancreatic tissue and no heterotopic focus in 5 patients. In six patients, the diverticulum mucosa could not be assessed due to necrosis and intense inflammation. Three patients (21.4%) died with multi-organ failure and cardiopulmonary arrest. The remaining 11 (78.6%) patients were discharged after an uneventful progress.
DISCUSSION
Congenital gastrointestinal abnormalities constitute 6% of all congenital abnormalities, and MD is the most common congenital abnormality of the gastrointestinal system (6). It results from non-union of the omphalo-mesenteric canal. The incidence in general population is 1-3%, in autopsy series this rate is reported as 0.14-4.5% (5). They usually remain asymptomatic. When symptomatic, they present as intestinal obstruction in pediatric patients and bleeding in adults. There is a male predominance. The male/female ratio was reported to be 3/1 in a study from Mayo including 1476 patients (7) . In the present study, diverticulum was present in males twice more. The Mayo Clinic study stated that 16% of patients become symptomatic and 29% carry ectopic or abnormal tissues. Pathophysiologically, the fetal midgut receives nutrients from the yolk sac by vitelline canal during early embryonic life. This channel progressively narrows and diminishes by the 7 th week of gestation. When this channel does not completely obliterate vitelline duct abnormalities occur. They are usually located 40-60 cm proximal to ileocecal valve in the anti-mesenteric border. Diverticular size varies between 1-10 cm (8). Ectopic mucosa can be seen in 1/3 of patients, the most common being gastric mucosa. Gastric mucosa constitutes more than 60% of the ectopic tissue. The second common foci is pancreatic acinus, but Brunner glands, pancreas islands, colon mucosa, endometriosis and hepatobiliary tissue might also be seen (9) . Bleeding usually results from peptic ulcer due to ectopic gastric mucosa. Incidentally recognized MD during surgery generally contains intestinal mucosa. Diverticuli containing gastric mucosa are more responsible for symptoms. The remaining ectopic tissue can be seen in the following rates; pancreatic tissue in 6%, combination of pancreatic tissue and gastric mucosa 5%, jejunal mucosa 2%, Brunner gland 2%and combination of gastric and duodenal mucosa 2% (10).
Resection is recommended for treatment of complicated MD, whereas this issue is controversial for patients with incidental findings. In their epidemiologic study Cullen et al. (11) suggest routine resection to all incidental MD's under the age of 80. On the other hand the Mayo Clinic study found that age under 50, male gender, diverticular length over 2 cm and diverticulum containing ectopic or abnormal tissue as factors related with symptoms, and diverticulum diameter and length/diameter Figure 1 . Peroperative view of Meckel diverticula causing invagination and secondary obstruction Figure 2 . Peroperative view of Meckel diverticula causing adhesion and obstruction ratio as irrelevant factors. They recommend resection in the presence of one out of these four factors. In the presence of one criteria the rate of becoming symptomatic is 17, 2%, two criteria 25, 3%, three criteria 42% and 4 criteria 70%. Diverticular length in our study was >2 cm in all cases (mean 4.6 cm). Another area of debate is the role of simple diverticulectomy in asymptomatic MD treatment. If a mass of ectopic diverticular tissue is found at the base of the diverticulum, this diverticulum should be resected in a way not to leave any excess tissue. In cases where a mass is not palpable or uncomplicated diverticulum simple diverticulectomy is sufficient (7).
CONCLUSION
Complicated MD usually present with bleeding, intestinal obstruction or diverticuli, in this study most of the patients had perforation (71,4%). The other complications were mechanical bowel obstruction related to the diverticulum (21.4%) and invagination (7.2%). Small bowel perforation carries high morbidity and mortality especially in elder patients with co-morbidities, requiring emergent surgical intervention, MD must be kept in mind for the differential diagnosis of perforations despite its rarity. Surgical options include diverticulectomy or segmentery bowel resection. The surgical treatment should be decided according to the patient's pathology intraoperatively. 
